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ORIGIN OF SPECTRA

AZ/H
	Observer
	Reference

.34 cm-1 .29 .36 .35
	Merton Gehrcke and Lau McLennan and Lowe Oldenberg
	Proc. Roy. Soc. 97, p. 307 (1920) Physik. Z. 21, p. 634 (1920) Proc. Roy. Soc. 100, p. 217 (1921) Ann. Physik, 67, p. 453 (1922)

It is seen that the agreement between the observed and computed
values is fairly satisfactory. However, when the measurements are
extended to other lines in the Balmer series there appears to be a slight
systematic decrease in the doublet separation, measured in cm""1, as one
proceeds to the higher terms of the series. It is doubtful whether the
above-mentioned disturbing effects are adequate to account completely
for existing observations on Hp, Hr, and Hs. Ruark has suggested to
the authors that there still remain to be considered disturbances arising
in (1) finite size of nucleus15 and (2) possible magnetic moment of
nucleus. Any correction arising from a consideration of retarded po-
tentials has been shown by Darwin16 to be less than 0.001 A and to
affect all components of a given line in the same manner.

The real experimental verification of the theory lies in Paschen's
analysis of certain lines of ionized helium.17 Since for helium M = i
the Doppler effect is considerably decreased, and since Z = 2 we have
a more open scale of v, as is apparent from Equation (22) . The helium
line X 4686 is produced by a transfer of the remaining electron in the
ionized atom from orbits of total quantum number 4 to orbits of total
quantum number 3. Twelve lines are thus mathematically possible,
but the application of the Bohr principle of selection reduces this number
to five. Figure 2, adapted from Sommerf eld's " Atombau/' 2d ed., p.
350, shows, below, the wave-lengths observed by Paschen, the heights
of the shaded portions representing intensity. Above the observed
wave-lengths are those computed by means of Equation (22), using the
selection principle. At the top, shown by dotted lines, are the mathe-
matically possible lines computed directly from Equation (22). The
entire wave-length scale covers an interval of only 0.8 A. or about \
of the distance between the two D4ines of sodium, and yet the theoreti-
cally predicted fine structure is well confirmed by the experimental
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16 Phil. Mag. 39, p. 537 (1920).

17 Paschen, Ann. Physik, 50, pp. 901-40 (1916).
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computing oone^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